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Some Biochemical Analysis of Semen
from Male Infertility Patients.

Keizo Shida, Jun Shimazaki, Nobuo Furuya
and Motosuke Taya.

Department of Urology, School of
Medicine, Gunma University.

The contents of zinc, cholesterol, fructose and
citric acid, and the activities af acid phosphatase
and GOT (glutamic oxalacetic transaminase) were
measured in semens from patients of male in-
fertility. The content of zinc seemed to be al-
most similar in semens of various sperm counts,
however, some relationship was observed between
zinc content and sperm motility. The contents
of cholesterol, fructose and citric acid, and the
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activity of acid phosphatase showed no correla-
tion with sperm count and motility. The acti-
vity of GOT demonstrated some relationship with
sperm counts, in which, increase of sperm counts

accompanied the elevation of value of GOT. A-
zoospermia due to obstruction showed higher
values of cholesterol and GOT than average
value of this group.



THE SIGNIFICANCE AND SOME BIOCHEMICAL ANALYSES
OF THE INTRA-UTERINE SECRETION

Rihachi IZUKA M. D.

EIICHIRO SHIRAI. M.D., KYOOHOON PARK. M.D.
Dept. of Obstetrics & Gynecology,

School of Medicine, Keio University,

Abstract: As a method for elucidating the mechanism of implantation, the
authors recently attempted a biochemical analysis of the retained secretion in the uterine
cavity which is possible to be involved in, and play an important role in implantation
or the maintenance of implantation of the fertilized ovum. It is presumed that the
intra-uterine secretion consists of the mixture of the secretions from the endometrium,
cervix of the uterus, fallopian tube and abdominal cavity. Since their amounts are
extremely small and blood is easily mixed in, it is actually difficult to sample them
purely, however the described three methods are possible and reasonable at present for
sampling of the so called ‘‘ uterine milk ”’, secretion in the human uterine cavity. It
is thought that DISC electrophoresis and Immuno-Electrophoresis are convenient for
the analysis of the “‘uterine milk > in view of their seperating capacity among several
electrophoresis. Then results possible to read of DISC electrophoresis were obtained 93
cases, whose samples were classified into three groups based on the basal body tempera-
ture, such as ovulation phase, mid-secretory phase and late-secretory phase. Auto-record-
ing densitometry was performed on the polyacrylamide gel obtained by DISC electropho-
resis in the period of each phase, and the course was observed. Clear mountain-shap-
ed peaks were noted in (1) and (3) throughout the course, and DISC electrophoresis
showed a constant secretion of a large amount of the protein component in the cor-
responding site. While, the protein component equivalent to the site of (2) increase
from the ovulation phase to the intermediate secretion phase, and decrease toward the
terminal secretion phase. Since it is inferred that (1) in our study corresponds to albu-
min, and (3) to transferrin, it is imagined that the variation of the protein component
in the site of (2) might have some significance in the mechanism of implantation. By
improving the method of sampling and the analysis and accumulating more detailed
analyses, we intend to elucidate the significance of the intra-uterine secretion in future.

Introduction the fertilized ovum, approaches from two

Recently it has been pointed out that the sides have been performed, i.e. study of the

factors of female sterility are extremely vari-
egated. Vigorous analyses have been accum-
ulated for the details of each item in the
clinical practice of sterility. While an epoch-
making progress is observed, there still remain
fields which should be investigated further in
the future, because of the methodological
difficulties.

In the clinical aspect of the endocrinologi-
<al environment involved in implantation of

endocrinological functions of the ovary cen-
tering around the corpus luteum which is
thought to play the leading role in implanta-
tion, and analysis of the secretory changes
of the endometrium which is its site. In
particular, the latter has gradually undergone
changes minutely in its methodology from
histological investigation to histochemical and
biochemical ones and further to the level of
electron microscopic studies. However, an
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assertion cannot be made that the outcome
in this field is satisfactory. One of the rea-
sons is that since there are methodological
difficulties in the study of elucidating the
process of implantation in humans, we can-
not help but rely on the analogical inference
based on the results of the animal experi-
ments to fill up gaps. In addition, as far as
the process of implantation is concerned, the
species specificity is so large that it is com-
plicating the situation.

The problem of ‘ uterine milk” intra-
uterine secretion, has been taken up as a
factory highly possible to be involved in im-
plantation from the field of animal experi-
ments. Hertig et al. (1944) observed the
endocrinological environments for implanta-
tion in animals, particularly the amount of
estrogen and progesterone, and the effects
of their balance on the segmentation and
differentiation, transport and implantation of
the spermatovum. Since they reported that
the spermatovum which moved from the
uterine tube into the uterine cavity after in-
semination stays in the so-called ‘‘uterine
milk >’ for several days before beginning the
implantation in the endometrium which is
the most suitable site, there has been not
little information in this aspect.

On the other hand however, there is
hardly any report seen on the clinical study
of this intra-uterine secretion. As a method
for elucidating the mechanism of implanta-
tion, the authors recently attempted a
biochemical analysis of the retained secre-
tion in the uterine cavity which is possible
to be involved in and play an important
role in implantation or the maintenance of
implantation of the spermatovum.

I. Sampling of the Intra-Uterine
Secretion ;

It is presumed that the secretion retained
in the uterine cavity consists of the mixture
of the secretions from the (1) endometrium,
(2) cervix of the uterus, (3) fallopian tube
and (4) abdominal cavity. Since their a-
mounts are extremely small and blood is
easily mixed in, it is actually difficult to
sample them purely. Opinion is divided on
whether or not the sampled ‘‘uterine milk ™’

R. IIZUKA M. D. (225) 9

is pure, but the following methods are pos-
sible at present for sampling of the secre-
tion in the human uterine cavity.

(a). To wash the endometrial surface af-
ter total hysterectomy.

(b). To sample the endometrium with the
curette used for endometrial biopsy. After
removing blood the specimen is immediately
immersed in physiological saline solution for
sufficient stirring, followed by centrifugation
at 3000 rpm for 30 minutes to use its su-
pernate.

(c). To devise an instrument by making
two more holes to the tip of the needle for
artificial insemination which is covered with
a plastic outer tube (refer to Fig. 1), and to
insert the insemination needle from the ex-
ternal os of the uterus to the depth of 5cm.
with the syringe, connected to the exterior,
and for sampling of the intra-uterine secre-
tion by negative pressure suction.

However, the number of subjects is limit-
ed in the method of (a) and it is technically
difficult to obtain samples as purely as in
the serum since the amount is small and
they are highly susceptible to contamination
by the blood or other substances in (b) and
(c). Therefore, it is thought to be necessary
to examine whether or not the specimens
sampled by the (b) and (¢) methods respec-
tively would show the same result. As a
result of the comparative examination of the
secretions sampled by these two methods
from 26 cases, though the number was small,
DISC electrophoresis with excellent seperating
capacity produced nearly the identical results

Fig. 1 Insemination needle covered with
plastic outer tube.
(Diameter of outer tube: 4.5 mm).
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by both methods.

II. Analysis of the Intra-Uterine

Secretion ;

The recent progress of the analytical tech-
nics is remarkable, and new methods have
been designed one after another for electro-
phoresis which is said to be suitable for
analysis of small amounts of sample aiming
at seperation of giant molecules. It is the
subsequent methodological problem to decide
which one of these in suitable for the analysis
of the intra-uterine secretion. We have re-
cently examined it using the three methods
which are most popularized at present: (1)
Cellulose Acetate Electrophoresis, (2) DISC
Electrophoresis and (3) Immuno-Electro-
phoresis.

A. Cellulose Acetate Electrophoresis

This is widely used at present in the clini-
cal field. Using Sepalux as the cellulose a-
cetate membrane, it is manipulated by electri-
fication of 0.8 mA per 1 cm. of the membrane
width in the synthetic resin pat filled with
veronal and veronal sodium buffer solution
(pH 8.6, ion intensity 0.06-0.07). After stain-
ing with Ponsoue 3R and Nigrocine, the
protein component is decolorized with 1%
acetic acid in the case of Ponsoue 3R, and
with distilled water in the case of Nigrocine,
in order to remove excess pigment. The
obtained specimen is made transparent with
decalin, and a graphic curve is obtained by
densitometry using the wave-length of 500 mU

Some Biochem. Analy. of Ut. Secr.
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and a slit below 1 mm. in width. For the
carbohydrate component, the specimen treat-
ed with electrophoresis is dried and then
washed with 95% C.Hs;OH for about 5 minut-
es, followed by treatment for 15 minutes
with 0.5% periodic acid solution. After the
specimen is washed with running water for
30 minutes, it is preserved in Schiff’s reagent
for 20 minutes for coloration. The specimen
taken out from Schiff’s reagent is treated with
sodium pyrosulfate (sodium pyrosulfate 1.0 gr,
N/20 hydrochloric acid 200 ml.) for 15 minutes,
and is dried to obtained the graph by den-
sitometry.

B. DISC Electrophoresis

DISC Electrophoresis in characterized by
possible manipulation of extremely small a-
mounts of sample and an extremely high
We used Davis’

seperating capacity. mo-
dification.
(a). Instruments: Between the two upper

and lower plastic buffer tubs a glass tube for
gel, 5mm. in inside diameter and 100 mm.
in length, is fixed to add a direct voltage of
180 V. above and below.

(b). Reagents: As shown in Table 1, the
reagents A-F are prepared which are mixed
at the ratios in shown in Table 2.  These
procedures produce the reagents (1) and (2)
for small-pore gel, the reagent for spacer
gel, the buffer solution for tub, the fixing
staining solution and the solution for gel
decoloration which are aimed at.

(c). Procedure: Small-pore gel consisting
of the reagents (1) and (2) mixed in the

Table 1. Reagent to be prepared

1 N HCl 48 ml [ 1 N HCI 48 ml

TRIS 36.6g | TRIS 5.98g
A TEMED 0.46 ml ‘ B ! TEMED 2.3ml

Add water & make total 100ml | | Add water & make total 100 ml

(pH 8.9) | I (pH 6.7)

Acrylamide 30.0g Acrylamide 10.0g
. BIS 0.8g o BIS 2.5g

Férrician salt 15.0 mg Add water & make total 100 ml

Add water & make total 100 ml Buffer solution

Riboflavin 4.0mg TRIS 6.0g
E | F Glycine 28.8¢g

Add water & make total 100ml | Add water & make total 17
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Table 2. Reagent for this experiment

I. Solution-(1) for Small-Pore Gel

A Solution
C Solution
Distilled water

II. Solution-(2) for Small-Pore Gel

Ammonium per sulfate
Distilled water

II. Solution for Spacer Gel

B Solution
D Solution
E Solution
Distilled water

pH 6.7

S

IV. Buffer solution for Electrophoresis Tub X 10 Diluted solution of F sol.

V. Solution for staining

| Amide Black 10 B
| 7 % Acetic Acid

1.0g
100 ml

equal amounts is filled up to approximately
7 cm. of the lower part of the glass tube for
gel. On top of it, the reagent for spacer
gel is filled up to approximately 1.0-1.5cm.,
and lastly the sample is put upon the upper
end of the glass tube as a sample gel. Next,
TRIS-glycine buffer solution is filled in the
upper and lower tubs which are electrified
at a fixed voltage of 180V. Electrification
is discontinued when the sample reaches the
tip of the column, and the gel is removed
from the glass tube. The protein component
isolated in polyacrylamide gel later is stain-
ed with Amide Black 10-B for about an
hour, and is washed with 7% acetic acid
solution to remove excess pigment. Then,
it is allowed to float in the same acetic acid
solution for preservation and observation.
(d). Densitometry: The auto-recording
densitometry FD-AIV manufactured by Fuji
Riken Co., Ltd. is wused to obtain the
protein distribution isolated in the polya-
crylamide gel as a graphic curve. A filter
with the wave length of 600 mU which is
the most sensitive to Amide Black 10-B is
used and the size of slit is 0.05 mm. X3 mm..
The sensitivity is modulated so that the re-
corded peaks may be as clear as possible.

However, for the purpose of the statistical
treatment of obtained graphs recording is
made with a fixed sensitivity as much as
possible.

C. Immuno-Electrophoresis

In 50ml. of the veronal buffer solution (pH
8.6) and 50 ml. of distilled water, 1.2 gr. of
oxoid agar manufactured in England is dis-
solved which is heated at 100°C for 30 minut-
es and then smeared thinly on the surface
of the glass plate. When the agar coagulat-
es the punch of 1-2mm. in diameter is fixed
on the agar side to perforate while sucking
and grooving at intervals of 1.0-1.5c¢m. is
made with a groove cutter of about 1 mm..
To the small pores mentioned previously, the
sample and small amounts of B.P.B. (brom
phenol blue) are added to examine the
electrophoretic level, and in the veronal buf-
fer retained electrophoretic tub made from
plastics phoresis is performed with fixed
electrification of 2-3 mA per lcm. of the
width of the agar plate. After completion
of electrification the grooved agar is remov-
ed and the antiserum is filled in its spaces.
The plate is put in a glass box with the
bottom watered in order to maintain the
humidity, and is allowed to stand at normal
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temperature for 24 hours. The immuno-
reaction indicated on the agar is read.

The above-mentioned three methods were
performed on 192 sterile women (ranging
from 20 to 37 in age), the data of which are
reported below.

III. The Results of the Recent Analysis
of the Intra-Uterine Secretion ;

A. Cellulose Acetate Electrophoresis :

(a) Staining of the protein; The cellulose
acetate after completion of the electrophoretic
procedure was stained with either Ponsoue
3R or Nigrocine, and was classified into (1)
proliferation phase, (2) ovulation phase and
(3) secretion phase for comparative examina-
tion based on the basal body temperature at
the time of sampling of each specimen.
Electrophoresis and staining were performed
on the 24 specimen in the proliferation and
ovulation phases. Almost all the cases show-
ed a band-like image in the site which was
estimated to be albumin on cellulose acetate
electrophoresis. The 18 samples which were
thought to be in the secretion phase were
observed by electrophoresis and staining. A
band-formed image, i.e., an increase in the
protein component, could be slightly observ-
ed in two places, the one which was presum-
ed to be albumin on cellulose acetate electro-
phoresis, and the other which was to be
B-globulin different from the proliferation
phase.

Electrophoresis and staining were perform-
ed on one sample of the fluid which was
collected from the cavity of the fallopian
tube which appeared to be normal on surgi-
cal total hysterectomy. The patient was a
24-year old female with the chief complaint
of sterility, and underwent salpingostomy
under the diagnosis of embolism of the bila-
teral uterine tubes. Analysis of the retained
fluid in the uterine tube revealed a colorless
and transparent fluid, and bacterial cultiva-
tion evidenced no bacterium. Electrophoresis
and staining showed band-shaped images in
the site of albumin and that corresponding
to p-globulin, similar to the endometrial
secretion phase.

(b) Staining of the carbohydrate; The
cellulose acetate obtained by the similar pro-

Some Biochem. Analy. of Ut. Secr.

HREREE 16 % 3 5

cedure as for protein staining was stained
with Schiff’s reagent, but because the amount
of the carbohydrate component was small,
no expected result was obtained. It was im-
possible to classify the specimens into the
proliferation, ovulation and secretion phases
for comparison.

B. DISC Electrophoresis :

Results possible to read were obtained only
on 93 of 192 samples because sampling was
difficult, and samples were liable to be con-
taminated by blood.

The samples were classified into three
groups : 1st group -from the presumed ovula-
tion day to the 5th on the basal body tem-
perature ; 2nd group -from the 6th to the
10 th ; and 3rd group -from the 11th to the
premenstrual period. The characteristics of
each group were compared.

(a) 1st group: Since an analogous curve
was obtained in 20 of the 28 cases on the
graph described by auto-recording densitome-
ter, this curve was made the standard curve
specific to the first group. The characteristics
here are that although mountain-shaped
peaks are observed in (1) and (3), (2) and
(4) show a troughs or a gentle curves with
no peak observed as shown in Fig. 2.

(b) 2nd group: Since comparison of the
graphs described by auto-recording densito-
meter in 36 cases revealed a nearly similar
curve in 26, this was made the standard
curve in the second group. The characteris-
tics of this group are that different from the
first and third groups mountain-shaped peaks

® @ ® O]

Fig. 2 Analogous Curve by Densitometer of
Polyacrylamide Gel after DISC Ele-
ctrophoresis.

O Ovulation Phase (1st group)

M Increased protein component in @ & @
during mid-secretory Phase (Intermediate
ovulation phase)-2nd group.
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:shaped peaks were noted in

y

Fig. 3 Analogous curve: (DISC Electro-
phoresis) Late secretory phase (3 rd
group)

are observed not only in (1) and (3) but also
in (2) and (4) and a remarkable increase in
the protein component corresponding to these
:sites is clearly observed on DISC electropho-
‘resis (refer to Fig. 2).

(¢) 3rd group: Nearly an analogous
.curve was observed on the graph in 21 of
the 29 cases, and this was considered to be
the standard curve specific to the third
.group. The characteristics of this group are
that as shown in Fig. 3 although mountain-

:shaped peaks are noted in (1) and (3), in (2)

and (4) the peaks are not observed or very
-small, if any.

(d) Course from the Ovulation Phase to
the Secretion Phase: Auto-recording den-

sitometry was performed on the polyacryla-

mide gel obtained by DISC electrophoresis
in a period from the ovulation phase to the
‘terminal period of the secretion phase and
‘the course was observed in the resultant
graphs (refer to Fig. 2). Clear mountain-
(1) and (3)
throughout the course, and DISC electro-
phoresis showed a constant secretion of a
large amount of the protein component in
the corresponding site. On the other hand,
the protein component equivalent to the site

«of (2) hardly showed any peak in the first

group which was in the ovulation phase.
Mountain-shaped peaks were observed in the
:second group corresponding to the inter-
mediate ovulation phase. In the third gro-
up, equivalent to the terminal secretion
phase, the mountain-shaped peaks were either
extremey small or scarcely observed. This
leads to the estimation that the protein com-
;ponent equivalent to (2) increase from the
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ovulation phase to the intermediate secretion
phase, and decrease toward the terminal
secretion phase. Similar to (2) in the site
of (4) the standard curves of the first and
third groups do not
shaped peaks but they are observed in the
second group. This suggests that the pro-
tein component corresponding to (4) decreas-
es again from the ovulation phase to the
intermediate secretion phase.

(e) Uterine tube :
cetate electrophoresis, the fluid in the uterine
tube of the patient with embolism of the
bilateral uterine tubes was examined by
densitometry after DISC electrophoresis. It
is note-worthy that the mountain-shaped
peaks in (2) and (3) have disappeared and
low ones were observed only in (4).

C. Immuno-Electrophoresis

Immuno-electrophoresis of the intra-uterine
secretion with the antihuman whole serum
was performed and the precipitation lines as
shown in Fig. 4 were observed in the sites
which were thought to be albumin and 7-

globulin.

indicate mountain-

Following cellulose a-

Fig. 4 The precipitation lines, thought to
be albumin and y-globulin. (Im-
muno-Electrophoresis) .

Summary : It is thought from the above
results that Disc electrophoresis is convenient
for the analysis of the intra-uterine secre-
tion in view of their seperating capacity. It
would be necessary to investigate in the
future the significance of (2) and (4) which
are thought to show an increase and decrease
of the protein component from the ovula-
tion phase to the secretion phase. As stat-
ed at first, there is little report in this field.
Beier (1968) attached importance to the role
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of uteroglobulin in early pregnancy and stat-
ed that its level of acrylamide gel electro-
phoresis was close to that of transferrin and
the molecular weight was relatively small as
protein. Since it is inferred that in this
sense (1) in our study corresponds to albumin,
and (3) to transferrin, it is imagined that
the variation of the protein component in
the site of (2) might have some significance
in the mechanism of implantation.

It cannot be denied that the studies in
this field are still in a stage of grouping at
present. By improving the method of sampl-
ing and the analysis and accumulating more
detailed analysis, we intend to elucidate the
significance of the intra-uterine secretion in
the field of sterility.

The summary of this report was pre-

- sented at the 22nd general meeting of
the Obstetrical and Gynecological Society
in Osaka, 1970.
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A, EERAE LTIMERTIC LA L E X b
% i, BIZOREENEM 2 b %) Prifinium
bromide (Padrin, BERIES) 5L, FEIVEEX
Hiics X IET B R R L.

F2E Sy MERTFECNT SEIRBEWREE
Wi DYFR

WA SR O NS ERR T

LEREIE, AE 200 8 HitE Wistar FRIFATIRMEN:
5w &V, smear test XV B#RERT 7> b
AL, BEbHCTEERHEBLE.

EERH1EIZ, Magnus REIC L3 oTH Ry, &
#iE Ringer-Locke Kk #x v, L+ E1k, +5
F b AT 5T EMEK Lem 22UV HELY Magnus
RCIGE L7, ERITZ oFEFHOEE S —EIC27
Lz ATCHEKBL, FEERER~N— L ENUSER R
L.

oL, BEESNCKT 5 EAEE 2R 36°C
CIFi\y, $r Acetylcholine (Ach) {EFMERHICIZHE
EES 0B b v 22°C CERLZ. BRER Air
pump v, BWREEKEZITRVILHAD EBR & 7 2>
.

B Ach ERZ LRI Lz o TR L. Thab
B Ach DEKINHED 80~90% DULFEE RS Ach JEE
1077g/ml DULHEREIZHR T 2 Brifk 1 S HIRTLE O s
WEtL, EMBEIC X5 ML v EDSO EEZHH L
7=

RIS GIOTEEE L Y, YO EIEFIEE
AR TR 2.

BIZC R ERGHEET A & LTix  Atropine, Buscopan,
Padrin Z2{FH L 7.

TE IR R AR I T B R AR R A AR S M A o R

AARiE&sE 16 % 3 B
F2HT ERRER
F1H ABNESNCRT A 1EH
Atropine, Buscopan (% 1074g/ml Oz KERS-
TL(TE EENEENC P EY RIE S Isdo7c7)d, Padrin
T 1074g/ml &5 TEN: BENESTTEREN 22 8 b
7. &1, 2, 3IEMW)

i

Atropine 10 *g/ml

K1l Zy  HEHTEABEHDCHT S
Atropine @ {EH]

f
Buscopan lo"q/ru
K2 Zv bHHTEAEESICHT S
Buscopan o {EH

| |
U
4 <4
Podrin 10 "g/ml
3 Fy MEHFEEBE®ICHT S
Pardrin o {EH
2 PHL Ach {EH
Ach 10~7g/ml #:5 -OUUHHIZ%T 3 % Atropine, Busco-

pan, Padrin 1 Z[IRi1LE Ol EDso |3 Atrop-
ine 5.4x1079g/ml, Buscopan 2.8X1077g/ml, Padrin
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Buscopan

x10% 2 3 4 5 x1070

1077 2 3 4 5

Concentration (g/ml)

K4 F v T EICHT 5 Atropine, Buscopan, Padrin @ #i Acetylcholine f{fHi

#1 7 FEHTE 23 % Atropine Buscopan
Padrin ® 4 Acetylcholine £

Atropine & ®

EDso (g/ml)

B % % Equivalent
Atropine } 5.4%10® 1.0
Buscopan \ 2.8X107 ‘ 0.02
Padrin } 3.7x10° | 1.5

3.7x107%/ml T & Y, Atropine O &1L T
Buscopan, Padrin @ Equivalent %3k % & Padrin
1Z1.5, Buscopan £0.02% 7z 9, Padrin |3 Atropine
LIFRFE O 2~ L, Buscopan (% Atropine ®
15008 LiE Lok, (B4, £—KBH)
I

FEOHEEENCET S, SRR O/
Hi%, Atropine, Buscopan (23> Ti31074g/ml THE)
EENCEE Y RIES i hofz. LA L Padrin i@t
iFRIR I T HENEB) TEE SRR T,

Ht Ach {ERIZAVTiZ, Atropine % 1 & LT Bus-
copan, Padrin @ Equivalent #3k® % &, Buscopan
1 Atropin ®1/50, Padrin 1Z1.50{EHAZERL.

#3E in vivo [CHITBE FIEEENCHT
3B R EETFI O/

H1E EBISE O CICERFE

FEHHRE U, REERARCARL, B
WEAT L7z 5 Flic > CEREFT i o7c. BHENZMITL
725 BIOWNRIZ, FEPE2 6, DI 2 4, JRER
I X HIVEBHE 1T, MREEIT23m 538 TH
5. FEGEAICBC TR, IRELBERER] T,
R b sl IV, IMEBREFICE Y TRERlo
JRE IOV TR S OFEEE T o7, SEIOERIT

A TIERRBICET 2 b0 T, EXRIVEESICHT S
Bl ZE AW DR & fadd L 7.

SR ORI 4 C, WBVERETH Y, HEFED
ERRiz Th 4 Thot-.

HBuL, YWEEBRHCINER X Y 3£ § 5 action
current {({EBIEHR) & HEAICE L AL T BHERED
5 pick up L, (K5&M), ZoHMCRZHARER
ARERELE R-1000% (AANETLERRSH) 2EHL
e

RESEBHE O & LTid, FIRTICII AT E €
3, BESRER T ISR, SRR O INEE
BhxitsL, +0%, BIZRMRIENAEYS, 3hbb
Atropine Ti20.5 mg, Padrin TiX7.5 mg &#HIRMNA:
$# 5 Syt O IVEEENC OV CREER L 72

-

M5 /2PE4F @ action curre nt % pick up
To5%h, BMMEBEBEERALELIS

28 R
% 1H ERIVEED, FCEKIERICc>»T
E# IVE R O IFEIGEERICE, IEHAIEL <
AR ICEL Db B KIHE ! (large contractile pattern)
L, Z OUGEEEI ORI 3 ~ 4 /NHEHR (small con-
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H“llllllﬂll(lll]Hﬁ\Hll'.llllHHHHHHHHHHHHHllH]HHHHHHHHHH\HIlllH'nHlﬂﬂlHilHH

T T T T T aRLRRRTRRRY

WW

R i R (B 1)
X6 TE DA K S HE Bh i AR

HﬂHHHIHIYﬂH\HHHHHHHHIHHHIHHIHHHHIHHHHHHHHIlHlHHHHHiIiHlilﬁ‘ﬁYﬁ{l

i -

Atropine 0.5 mg i.v. # 5%

M7 EEINERE KRGS 2 5 Atropine 0.5 mg (7 ) # 5 % o dhig (K6 & W — 4 4)

HIH'HHHHHl'.l‘.I‘.‘.‘.'.'.‘.l‘.Hl‘.UHH!Xl‘xIHHHH‘.HTHl'.lHH‘.IH‘.\‘.lll‘.llH“]flﬂiﬂﬂ“lih‘rﬁﬁ

A R K (% 45 1i)

T T T T T T T e e e e e e

Padrin (Prifinium bromide) 7.5mg i.v. # 5 #%

8 IR KMEB)IC 4 5 Padrin 7.5 mg (#33) # 51 % o ith

R

Padrin (Prifinium bromide) 7.5mg i.v. &5 #%
29  BUAFREKESEB) %t % Padrin 7.5 mg (¥ i) % 514 i g
tractile pattern) MFEfET 5 HASholz. T ORILHE cm THY, /hEIHEE TI120.2~0.8cm Th o'z,
Hix20~214icd bbh, FOMIC4 ~5 BEic/hE (2] 6 22F8)
KUUGEE SR, IEOM S (Intensity) 1, KX B2 RIS AT O VR F
U Ik, 200 4V/em O ICBT, 1.0~1.5 Atropine 0.5 mg #AREHE (2B 5 IER AT O
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SEBNE, Atropine BERNICH L, KUK ©EHIDLE
ENR bR, F7/NURERIC TS AR OERSILH
KRBT,

FThbbRIGEEEICE T 2FAMEAHEAE ), &
Fo NG TR O R 4 ~10Fb s 8 BTz,

I ER O XX, 200 xV/em D% & T RILHH 0.5
~2.0cm &7V, Intensity DR Z /Ty,
INIRE IR SR SN2 E, +© Intersity (£0.2~0.4
cm Tholz. (K7 5H)

Padrin 7.5mg #RPIIES (IC360 2 JREIZIGRO
EENT, 2L LT Atropine 5 ORE LA
B3, KIUER OB OIS 75 & CIZ/MNHERIZ 38T
b BRI O ESITEAIEE O 6, Intensity iZBVT
LHO BRI (W8, 9H)

%3 b

in vivo &85t MEOEET, RICIVERKE
DIEF D action current & pick up LT EHEE K &
TEs

IR PR IR OB IC v T, KIUHEE 2320~21
FaipicBlibh, FioF ORIC/NERD 4 ~ 5 BEIcii
bhvc., IEEO Intensity 1, AUEE icRBVTik
200 pV/em OFE&D S & TL.0~1.5cm, /NUHEE DS
£0.2~0.8cm THo/z.

RllZ2 A3 @ B4, Atropine &5 i
Padrin 05 TiE, MEILKIHEER OB OER 35
Bh, NEFERICE YT, EOEESRHESRS
N7z, KIKERE D Intensity 128V T D, FL2BD 1R
Lo,

/]\

F4E TEINEBESHRCNT ZEIZTRME
SERTH], Padrin ORE

E1H BRAEMRE L VICRES T

RERMGL LTI, BF444ES AR X D IEF454:6 B
LZICARRERNEISE R B E O, 314I122onT
T EIVEEREERKIT L.
TEIFEBREICBIT 2B OME R, TRHEE
B Atk 7 P AMIOBRUIEEREEEZ AL, X
TR OMEL 1 e A v 7, REEG AFET 1 518
30ml T A DEFERIE L.
TEIVEBKEHTRE, RAE LTHRKR T2
~3 HHLY BREHIOR Bi2nBBimi & U, FREEH
BV, EREAIEERGR, SEERRATR, BX A T TiTh
o, ¥, TEIVEBKIERITR, WRITRICTrl
WOREHROH D O, HEROWIRIZREEHT
2L oiITH LT, RERRETEINEBRKIEEKITL
&

Fem ). KM (235) 19

BREGFE, H1EE O FEIEFBRRE & BTLC
%, WEHAZEY I CBEFEIVEBRREZRET, 0
BHE4T 10 43Ric Padrin 1 Amp (7.5mg) AN
FU, WRHE OB & lRET L7,

2 H MR

SHR3LA DN 285% ~ 3Tk (CFF#29.25%) T,
JRRMERE, BSRMEREEIC AT 2L 20m TH
Y, TIGREIAENL R SR 4.5 4, fot MR
36ETHS.

F 2 HREHE & AEIE

il RERIE ()

B O% MR T 19 | 2~9% (4.5%)
Ele B N 12 2 ~ 64 (3.64)
i 31

% 3 WEGEKMRIC X5 A8

TR A MR | 1
% ™ | 3 9.7%
W oW A | 19 61.3%
Mooo% ™M | 9 29.0%

at 31 100.0%

|

HSBI4OYETEINE BB ORGEIE, #3# 0
<, EFHRIO.7%, MEIAGL1.3%, BA%ERI29.0% TH
D, IVEBGREICMENORELZROIL O, 20
#190% ThH oz,

*4314H, IPEBEEED L VHERKIIZ, v EER
TloCHEMBEB T T EINEEEEE T, ho
BUEEE RO T EINEFRREE T Licizw
Ths.

FIHE TREAGE

SREPNC Padrin 285 L, 551 &H%BOTHINE
BRMBOBIICOVTHS LFEL DI THS.
# 4 Padrin # 5 5l #

Padrin 5% 1=
e Gm R dh M =

i

T YRR
o A

CEH | R B
) | ) —
E oW o® 30 0 =
| | 9.7%
|
o - ; . | | 19
L 13 ‘ 5 | 1 le13%
5 I \ . 9
Mook 4 | 4 3 129.0%
= 18 9 [ 4 31
" 58.1% | 29.0% | 12.9% ;100.0%

AR 19/28 (67.99%)
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Padrin #5.pigc@AIHAR & ;R LI9K IOV TH S
&, BEHEFRMEBICRATLcb © 13/19 (68.4%),
ZeER& aho7c b ©5/19(26.3%), FAERIHhRICE
fTL72b D 1/19(5.3%) TH Y, T HEIVEEKHEBICH
i B BB OYEEERIL68.4% Th ok,

BRIl R L 9 Bic D\ THB L, b,
BRI AR L2 b 0 2/9(22.2%), EEEpEIC BT
L7z D4/9 (44.4%), ZAED 73557 D3/9 (33.3%)
TH Y, BUEEICMELDOEEORED b2 b DX 6/9
(66.7%) TdH o7z,

PI L, Padrin #541, FEINEBSEHR LIS
OGRS 2Rl A, PAIER IR & R 3728412
T, BHBAMEIOBEE & B Db Dk 19/28(67.9
%) THh-ole.

BEE ERUGLVICKE

TERITEDORERF 2 T 0 5 5, EERTLEZD
NBIERTELTiE, FEIIVEFEREPEZIILHLE
L, TEIVEERED, TEIMEEKED, AfREAED,
Radiotubation®, JEMEHEERTF = IVE G ZEDD S0
BMELSE Sh, BECBCTE, IEREOBEL
W57, Tiabb, AIZRFO OIVEESD
HEEHOMCEALL, BAMEORZEATYS.

FEIMEOBLEM: L & T = OFSRERIEIC R L T,
HHMRENHEELTVWBZ LRAEMDZ L TH B,
ZOMEES, FN-TERERLVE VR ICEOTHREX
HEE ST TBHZ LT £ OREDOW L TEDH BN
T 3.

BERRARMIC T EIVEREZ ZEHEA L LTRHY bR
T3 &BRERE, —E—E 1 DY, EFRERRIC
BUYTOAR—HDOHZZ LIFHERICTHE P03 T
VBN, ZOREOSA—ENL, MR OMEEOE
mIWCEBb0LEZ NS, 19164 Dahl!® [z X5 L
DVE ORI RN SRR, RIZCREOWMRE X Vi), &
O#FE#E T Frankenhduser FMRE X VG Sh T
5 Lk, Kronigl® (15 L IPFILHEHAN T, JIEO
BRI AS BIZRBMRAEBICL VR E Y, BIZEsHE
BORRRICIE, TREATRICHEE ORTEIE 2R T b~
TVv'%. %7z, Donner'™ (ZREMA  Jfa T eI
FHEA % fvT, Magnus-Kehlersche Kymographion
12 XV BIZZ AN A T & % Atropine 75 HTNC
Buscopan {Z X > TIRE DREFEAEILE © o T,
IIEEREO EAERT L #BE LT 5. FRIERM T,
Kronigl®, BE®ENTEINEGERER, VWb bR
i Lo, b bERRRIVERSIC L, BIZZ
JRAPHEHENT ) T d> % Buscopan VT RT3 R

- P I S R e B e e R SR T R o S

AAREaE 16 % 3 &

WELTV S,

LU nin, BEEESE, v XU 0868
$5EHE XY, Adrenaline (Adr) PHfR#ED S DIzl
Wik ic 2 > T g &, 7z Choline Mz
Choline T2 75— Y @IEIZ I OTHZD, FELALLE
FRMkRDOIEDN, F, RE-HEDICLBL
b MEHIE IC oW T I o7 S R E B AE L [ R
Tholc LB T 5.

Zhbo@tich s, FER O IE © BiekE
i3, HEEMRERCZTEKRENCWBZLEHLNLTHS
75, —RRIC B ANE & B RE R I B a2 AL
AT DR TS, WRVICX B L, WK, BIZCRAR
RILTIHES2. 8%, ZRRRAPFRHEAEITIESS. 8%, RIZIRRAMEE
BERETLHELS. 8%, IEH13.8% LML TH Y, /INE0%
i, PN X D BEMREBRREIC L ST, MUERE
2RD35. 7% I FIZC AR IE R 2380, IVE BB
EEHT B OO T%ICRIZREAEHRERE 270
T3, PP3BAICECT, SRIEXZ L CICTEIR
EHERE L BIZCRR AR & ORJEZ B ERA L LT,

7 MEHTEERV, HHTEETRERICH T 5
RIZZRARERT A OEF 2 853 L7 &L & 5, Atropine,
Buscopan (31074g/ml DO HlFARKERE TH, M HE)
SEBCR LB E FE S 203272 H3%3, Padrin 131074
g/ml bz T 75 BEREB TEEA 2B o 7.

FEOHBMRESMCOVTIE, B Xk shT
WizAy, 196540 B APER AR SEERE Ik
WT, FambWoe NEEO AR ENR, Bl
HHRED L 15 & TR KL ZT TR Y, HTEYE
EBICRVTIE, A b IR MR ERE STy
DR AR e & NSRBI AICER L, E B8
MREIRICHT BEH & LT EREHZ b I T EAEIT
FiEEAEERBEVZ E XY, HEMEREIITFET
ZNTEERIVBCLELITVS. —F, HARPRIZ
Fv MEHTFERERVT, FEfE Adrenaline (Adr)
KO Ach ot LMK T 352 &, & 5izO0xyto-
cin DFEICKT ZMEMEOIHEA Adr. ITX VEEf&
NHzZ & kv, FEEPMHE»D Adr. (EBMEMER O
Choline EFBItEMREDHFAEZ TBT 20D LBbh 5 &
A, AFRE KR B 1) BT EEBN I MR R DK
HEZFTwsE@ELT5.

BExO7y MEHTEBENEBNCHNT % BIZ AR
WAl DI oV THTH, Atropine, Buscopan itk
AR EES T, HENEBNCH LEEE RIEST, &
7z, Padrin 2 TN BEIEBOTTENE o5 L
ZAHLY, TEARBICEEEMREGE, LNFEEL
BUbLOEER S,
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WIZ in vivo 125 b FIMEESNCH T 5 BIZCER
HRELHENTH] Atropine, Padrin OfERIZ >V THRFEL
yia

in vivo IC31F ZIF AEREBI O, & 3B
IZBWvT ““abdominal window”’ 2 X2 T{TibhT
WA, IRV TR, b NIEEB R RS, v
N, BRI AEREKER LR Y = F
VY Fa—TERIFEICEAL, TOEkic XY INEOE
B EEAIC O LT 5. B4, IVEN O UGER
\2%&H:+ % action current % pick up +5HMT, U8
R NIC B Z & LIAAT action current ZH(
DL, EEEACINEIAIER 2R L.

Rubin xIFFEE BRI TEINEBEREEZ H «»,
PP DILHEIL30~40 mmHg TH Y, = OFER 14
3~4EEHFHELTE Y, Blungo 9% in vivo T
73 b MFEESICB - TIUEOR £ 1 ~ 2 mmHg,
iz 8 ~10 mmHg % 0 HiE1E 20 FHIZ 1 EIL 7k < T
5.

bhubhoER T, EFIEFRAHERDCREVYT,
IRRE D £ 13200 pV/em 12T, KIHEE Tk 1.0~
1.5cm TH Y, PHEHK TIX 0.2~0.8cm TH o7z,
LS O R HRAIE L <, KU EIL 20~ 217 I B
bh, FORIc4 ~5 B/ NGHEE B S N, K
INHERIZ DV T # 5 & Blungo O#E L ZIEF— LZE
HEE L OTwBZ EARD LR,

Z DRI B BIZC R s A D fg i 2 Atro-
pine, 7z HUNZ Padrin # W THIE L7, in vivo I
BT 5 MR % B ERERICRT 3 I ov
<, Wi, 1075g/ml Adr 2T % LV JUEERZ,
10-5g/ml Ach lz CEHABED LA, EHOHM, R
RO/ N 2R DH10~ 8 FICTIHEBIET L OTW 3,
3, 1075g/ml Atropine ZHMLE L7z¥A, 1075g/ml
Ach Iz T{REERIZ 22> 7233, 1075%g/ml Atropine
OHTREECKT, EFROBLEREL, WEOH
AR RED, TEOHEMRIELRITILDSLEX
Tw3s, LaALaEs, REWERROmMmS, vHxs
Ut MIFE T Adr MEREEEZRE D 5 575, Choline
PEBHEOTERTIE LA LD NS, IFEOIHER DT
AR SRR D o« B (IR &, SRR (itER)
OmEHIC L3 LHFEL TV 5,

Pphbhix, in vivo b MIFEIZHBWT, Atropine
7 6N Padrin 22V T2 DERE &), Thbd
SRz ko CIREES O A &AM HRI L 7Y,
SN R O EH TR, 5 VIRHEKT20ERD,
B @ action current XY FAELLEZ LI DIKIX

< ZH T KH
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el fr b ONC/NIERIRIC OV T OREHL, 7B
FHRHEWTREE 512 X B /N O BRI OLE H 5\ IZiE
KleDCTIESHAEB—BOWIEEET.

Ik, #i Acethylcoline fEM ¥ X OF BIZCIRESHRHENT
VER X Y EiEmEER 235 Prifinium bromide
(Padrin) #EH +5-Lick Y, EERMICIVE OBGE
HEFFOAL Lz, EFTEINSEREEHITL, E
R AT 55 OB T, [MENOBUERE %
EWIER I FEINEBREEKITL, ZOfR%R, E
W, R, PRERIEZ AT S EN zhEniconT
Padrin #5082 EE L. HEHLE OV TH
%L, FEMERL R UEFICBC TR, BUEEELE
b HEZERD b, REEZRLUOERICEYT
2, BESBEREONESZ R, EFRRIHRICBITLEY
DI368.4%, FAFERIZ R LIERICB VT, 66.7% D
YERPB DTS, Padrin #BE5#, FEIVEESH
T ME»D BOERERZRD I 28412V T, #E
1%, [MErouELRDID DIL67.9% TH T,

PlEom<d, EBRMCFEIMFRKECT, IEFHE
MeAtE s 2EEIZ, in vivo JUEEBNICRIT B/
HEEOIEE D 2\ VCIREESBEEL T30 TEEVLNE
Hbhsb.

HeE K E

PR BIGRME & RIS AR AIC X 5 Bl UG
DT, R & OIS EERA I RET & BERER AT,

) Fy bEHTFEE B ES T L, Atropine,
Buscopan (% 1074g/ml Dk RERS 12T HE8E2 K&
F& R morhs, Padrin i2i\vid REIC T HEEEDy
JLEERER DI,

2) Atropine % 1 & U7z #i Acethylcolin fE F i
Buscopan 1/50, Padrin 1.5 T&h-27z.

3) in vivo ICBF 5 b MIEEKTESOBEER
Mz,

4)  FOREE, KIHEES S OIS/NUREEOTFEE S
W, KRUIGHEEOEHIE20~2180, NHEEO EHIE 4 ~
58 THY, IKRHOM 51X, 200 pV/em (ZCRIH
#1.0~1.5cm, /NHEHEO.2~0.8cm THh-o7c.

5) Atropine 7z bONC Padrin #5084, KIHE
WOREMARHEAL 750, MFEREENERERD 5
FHETEOERDL.

6) AEEBRFINLICTEIVEBKELMEITL, Padrin

bl X 2B ERAT L.

i) BEHAEREEZTR Lobolx LT, BoEkE
EELETHEAZED ohiehore.
i) BEAREREZR L b DI L TR, 68.4%



22 (238) -5 ORI St AR 3 B R 2 TR e A S M A o ARELE 16 % 3 &
R OYEE R D 2. 76 : 894-897 (1954) .
) BGNMERET LEboIHLTE, 607 19 KUK WEOKS, eE 203000
1969) .
CUERAE. 19) W - BB THE, 1, 42(1965) (i

iv) HEERBEREE & R L2848k X VAR W B PE, 23 : 369-374(1969) X b 31 ).

67.9% IC BB DY B 7. 20) JNEGEK - fth : DREFBUBRAE & H AR B R
DEFIZOWT, HAEAG, 13 @ 42-49(1968) .
B E X 21) SRFTIER : FEIHEICE T 2% (B17E E A

EE R AN B oE R S E R 4 (1965) .

1) Rubin, I. C.: Rhythmic contractions and 22) EAMIBE - . TEESICE T 5 ERITE
peristaltic movement in the intact human II. ZFevdly, TEFAITELRLX
fallopian tube as determined by peruterine VRV UBRTy PO L FEOESMEICE
gas insufflation and the Kymograph. Am. J. XETREBIZOVT, HRERE, 13 : 240-244
Obst. & Gynec. 14 : 557-572(1927). (1968) .

2) Heuser, C.: Lipiodol in the diognosis of 23) WIE : EEMAEBY OB IRk T
pregnancy, Lancet, 2 : 1111-1112(1925). OIEBAHE, H2H EEENEDYH O ESE

3) BEINE - fh - FLRZEABATEFELEREY VRY BRICORE OMRT IV T, HAEKRE,19:
v 1 (1967). 129-147(1961) .

4) KHEMT @ TEIPEERE SR 2 EhRo 7
A7 L BRPRAO IS, PE AR, 20 : 249-270 (1968). o ' _

5) AKH HiHE : WV il A % (Hydrotubation) 7 Effect of Prifinium bromide (Padrin),
WESEBWIE L LT R B U BGE MR A, a new antispasmodic, on the curve
ATHEE, 13 1 604-614(1930) . of uterotubal insufflation

6) Speck, G.: Phenolsulfophthalein as a test
for the determination of tubal patency. Am. Minoru Kojima, Kiyoshi Nishikawa
J. Obst. & Gynec., 55 : 1048-1050 (1984) . Shyu Osaki, Katsumi Morita

7) WRER  AEEOWZE (130 H A E i A F Fumio Ichikawa
EOR O TR,  APEREE, 13 :625-643 Department of Obstetrics and Gynecology,
(1961). Osaka Medical College, Osaka, Japan

8) AEW— - b : IIEOBEMMHAS T (T Hisashi Ohta
HOREIEI O FRE),  FE L, 24 :510-513 Yagi Hospital, Osaka, Japan
(1957)

9) ME#E K - fib : Radiotubation(7 A ¥ b — 7z The authors have paid attention to autonomic
IAHLCIIFBBMEMRAR), BMER, 1: nervous systems among factors involving tubal
249-261 (1956) . patency and functions, and investigated the in-

10) Blango, Y. S. et al. : Human tubal motility fluence of antispasmodics on uterus and fallopian
in vivo, Am. J.Obst. & Gynec. 106 : 79-86 tubes.
(1970) . In this study it was noted, the strength ratio
11) AR - fih - IIEFASL, PE L 4,34 : 265-270 of anticholinergic action of Atropine: Hyoscine-
(1967). N-butyl bromide and Prifinium bromide is 1:0.02
12) #EZ : TEEORTE L 2W, ERIEWE, 2: and 1.5 on isolated rat myometrium.
18-38(1961) . In the action current of human tubal ampulla
13) KRR © AEEICHT 3 00FBEMEIcET 2 motility in vivo, there are a large contractile
BRI R B BFE, H A4S, 4 : 360-381 pattern with frequency of 20-21 seconds and a
(1959) . small contractile pattern with frequency of 4-5
14) WHEE - fi : JPEHETRIEICHE T 5 2 ~ 3 DR, seconds : the amplitudes of the patterns are 1.0-
Fi f 2, 18 1 609-617 (1964) . 1.5cm and 0.2-0.8 cm, respectively, by 200 zV/cm.
15) Dahl, W.: Zeitschr. J. Geburtsh. u. Gynik, By the administration of Atropine or Prifinium
78 : 539(1916) . (RAAHLI - fih : PESH AN, 10 : bromide, the large contractile pattern became irr-
499-503 (1965) X v 51 H). egular and the small contractile pattern was reduced
16) Kronig, O. J. G.: Der spasmolytische Effekt in frequency or disappeared.
des vagotropen Ganglienblockers Buscopan Thirty one sterile female patients were subject-
auf tubenspasmen, Zbl. f. Gynik., 76 : 1098- ed to uterotubal insufflation to investigate the in-
1103 (1954) . fluence of intramusculary administered Prifinium
17) Donner, H.: Die Wirkung des Buscopan bromide.

auf Tube und Uterus. Ein Beitrag zur. vege-
tativen Versorgung der Tube, Zbl. f. Gyniik.,

1) Out of 19 patients who showed spastic pat-
tern befor administration of this drug, 13 were
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normalized.

2) Out of 9 patients who showed obstruction
pattern, 6 were normalized or changed to be
spastic after administration.

3) Out of 28 patients with tubal patency dis-

N - TN - KIG - ZRE - T KM (239) 23

turbance, 19 were improved (the rate of effecti-
veness, 67.9%). Out of 3 patients with normal
patency befor administration of this drug, no de-
terioration were observed.
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I. Estradiol benzoate ™ 5+ 583, FiILIF, IMfE lactic dehydrogenase,
alkaline phosphatase, leucine aminopeptidase, total acid phosphatase &
# X U lactic dehydrogenase isoenzymes |23 2 %%

Effect of Sex Hormone on the Enzyme Level
1. Studies on the alteration of lactic dehydrogenase (LDH), alkaline
phosphatase (ALP), leucine aminopeptidase (LAP) and acid
phosphatase (TAP) activity and LDH isoenzymes in serum,

prostate and testis of rats treated with estradiol benzoate

Ry KA AW R SRR P (R - SR EEER)

i B

moo13

Tomoyuki ISHIBE

Department of Urology, Hiroshima University School of Medicine, Hiroshima

(Director :

Prof. H. Nihira)

AR V' GRS RINIAR, SILB X UniFic i 5 LDH, LDH isoenzymes, ALP, LAP 3 X
U TAP {EHEOEB 2k v~rT ®RF+5 BT, 700, 1008110 Wistar % F v N5ILZ %R,
estradiol benzoate (Eb) 1[a]0.01 mg #E3 [E], Eb1 A 0.03 mg 3 [mfa#sE o 3 #icss, 105@EichH

IeDTEOEBZBRL, ROMEEHB-.

1. KEIZ Eb BEHIC X TRORLEFT IR &N, FiSCEE X OBALOEERETIEH D L
2. Eb #5ic k) LDH {EHIERISIR TR, SILTENAAR LR,

3. Eb #5iz X D #, BiZIRE X OMmE oMy LDH-M 45 0k & H 3w o#in iz bz,

4. ALP BX U LAP iEificst+ % Eb o@#8ixl i,
5

Eb #5iz X v fiEH TAP {EMMET Licad, BIHIZBT 2EMOLEENT D I hoTe.

TR b w sy OREREIC X O TTFRAEBEEMH <
A, VEREIEGA L E v DI T BT A O
BRI H BB L FROEL AR, RIMERICE 3 (13)
75, ZOEERE D50k 5 i X o Tt Leydig
<cell tumor (2) RLHIN B (7)) bABND., 20X
S I HEMEMERR B X OBIMERR OBEE RS IER IR 7ch 5720
2, TEELRBCERLVECDOAT Y 2NEHEHETH
BT LA mbhTw3(11).

HILh B CITRNIRICIIEEZ L ORI N, Th
BIZOVTHREX DE M bHFTEh TX72(3,8,9).
ZHBIRBORE ANV EVRETICRT 2BEE 0L

BxmsEMNT, SEEHTLMEAVE CREICHELD
Z v PRIZAR, BIB I UMFICRIT 5 2, 3 OBEHERE
OB &LV L TRFICRN L0 T, =0
RERET 5.

X B &

EBPE & L Tk A% 70 Bk, KE 1008 RO
Wistar BT v N5ILERD 3 Eicyoz. tThbb

51 RE  AAMKOFE T 276 R (250T)

B 113 : estradiol benzoate (A _FNFEL, #FHhK) &
1[810.01 mg, 1383 [EI5EAHE (250L)
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IR : [ 1[E0.03 mg, 1383 E5EHE (250L)
NZhTHS.

Zhbo3FizonT 2BEIZI0GBMICH2 Y 5 Ly
WEEMEGEE L, TOEBANRS I USELEL D
ML, zhZhOEEERLZRDH, DHER
SWTAfEFROERKE ML, BilLic X >THIRE
L 4,123,000 r.p.m. 20438, 2 EOELETEY, BH
M- bR L U C24RRLINIC » E BTG 2 #l
EBLEB X ST L.

WE L7zEESE 2 LTiE lactic dehydrogenase (LDH,
Wroblewski unit/ml or g), alkaline and acid phos-
phatase (ALP 3 X U8 TAP, King-Armstrong unit/ml
or g), leucine aminopeptidase (LAP, Goldberg-
Rutenburg unit/ml or g) B XU LDH isoenzymes,
% of LDH) T® 3. RBEMOEESRML & bIZHE
FEOMIHIHOBY THB(5).

B K

I. EEICHT 582 (Table 1)

A m Ay (Eb) #H1Z X0 THREDOHMAHNH &
hied, HERIZEBZEIHLL TR O, Eb #
BRI RALLAEREE NS 4BUBERICETL, Az
BRTH Eb#EC L)z EEREMETL, HMAET
IX105E B IROKI sIC HFE L 72,

Table 1 Influence of estradiol benzoate upon

weight of the body, testis & prostate

Treatment, wks. 2 4 6 i 8 ‘ 10

Group I 112.4 150.0 [187.0 195.5 ’207.4

=
£ | Group II 116.8 154.5 179.4 180.0 |168.1
BE %  Group Il 117.0 143.7 170.3 198.6 [169.3

) i |

o iGroupI‘ 1.24 1.20 1.06/ 1.02 0.96
‘égglGroupH 0.92 0.66 0.53 0.47 0.45
S%m | Group Il 0.98 0.69 0.40 0.35 0.32
9% | Growp I | 1.09 1.00 0.98 0.95 1.05
ZE_ GrowpT 0.84 0.81‘ 0.72 0.67 0.45
st
AXm

GroupII  0.73 0.60 0.43 0.40 0.38

. LDH j&fEicst3 258 (Table 2)

%23 LDH fEME i b EREEIC > T OB
Wholedd, FUBHTTEOEMBERATL . Zh
X LEISZAR ©ix Eb 51 X Vg METF L, SRS
TIhAEEIRA SR, ME T Eb #1512 X b iE#:
BRI T L7z,

M. LDH-M 5Eicst 2545 (Table 3)

I PEo T EHL, BISZAR DA SENL R B AN
HokHs, Eb #hEIz X #hE L ERE <m0

HOHE @ AT (241) 25

Table 2 Influence of estradiol benzoate upon
LDH activity

Treatment, wks. 2 4 6 8 10

28 13.78 | 4.18 | 5.14 | 5.2
.50 | 3.20 | 5.56 | 6.70 | 6.73
70 | 2.83 | 6.77 | 7.30 | 8.96

Group 1 ‘
Group II
Group III

[SCIEN SR N

Testis

| Group 1 | 1.74 | 1.77 | 1.44 | 1.50 | 1.78
Group I | 1.77 | 1.78 | 0.99 | 0.80 | 0.85
| GroupI 1.51|1.12 0.81 | 0.86 | 0.74

Prostate

X102WU | X105WU | X105WU

Group T | 6.14 | 4.79 | 4.90 | 5.36 | 6.15
Group II | 5.67 | 5.79 | 4.19 | 4.89 | 4.28
Group I | 5.98 4.17‘4.24‘5.40 5.12

Serum

Table 3 Influence of estradiol benzoate upon
LDH-M fraction

Treatment, wks. 2 4 6 8 10

Group I | 13.8 | 12.8|11.3]10.5| 9.4
Group T | 12.2 | 11.7 | 11.7 | 12.5 10.4
Group I 11.0 | 12.0 11.8 |13.9 10.3

9o

|
|
|
o~ |
|
|

Testis

Group I 82.5 §5.1 82.6 81.7 75.3
2 Group I 89.4 88.5 78.3 78.0 77.5
Group I 83.4 83.0 81.7 79.8 76.3

Prostate
%

Group I 84.4 85.5 84.0 82.5 81.2
R | Group I | 86.5 | 87.1 | 85.6 | 83.5 | 79.3
Group Il 84.4 83.6 81.5 79.0 78.8

Serum

Rl S, g T b ki TIEMEME T
HEMERLY, Eb #EicXoZ offis s
7€

V. LDH-H #jice3 255 (Table 4)

s, BSZHR IS X ONLE O b REL T EREHEIC
PeoTHEMOERmEZ R Lz, BIETELIED LD

Table 4 Influence of estradiol benzoate upon
LDH-H fraction

Treatment, wks. 2 4 6 | 8 10

Y Group 1 | 69.5 | 67.2|72.9 | 73.0 | 72.5
% | GroupW  71.0 74.1|73.3 |71.0 75.5
2 Group Il | 75.6 | 76.3 | 74.8 | 69.0 | 65.4
£ Group I | 2.8 1.0| 2.0| 5.0 4.9
z R GroupII | 1.9 1.7 | 7.7 | 8.5 10.0
& Groupll | 2.3| 2.4| 53| 82| 9.4
. Group 1| 6.3| 6.2 6.8 7.0 9.4
E = | Grouwpl 51 56| 7.3 88 10.8
2 GroupIl 6.6 7.0 7.8 9.4 11.4
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WXL, HBISZARE X OMiE Cldiic Eb#&Eiz L >TAk
SYE L 72,

V. LDH-II 4323 %524 (Table 5)

AT I, RIZARS X O o V-Sh b RO
S RAMOEENLR, FLEb#EEICIOTHA
FYXIFIRECH, ML ORICHL A EEZR DD
7.

Table 5 Influence of estradiol benzoate upon
LDH-111 fraction

Treatment, wks.! 2 4 6 8 ‘ 10

Group T | 16.7 | 20.0 | 15.8 | 16.5 | 18.
| Group I | 16.8 | 14.2 | 15.0 | 16.4 | 14.
Group T 13.4 | 11.7 | 13.4 | 17.1 | 24.

—

/
o
—

Testis

w

Group I |14.7 | 13.9 |15.4 | 13.3 | 19.
2 | Group I | 8.7 | 9.8 | 14.0 | 13.5 | 12.
Group I  14.3 | 14.6 13.0 | 12.0 | 14.

w v >

Prostate

~

Group 1 ’ 9.3| 8.3] 9.2]/105] 9
GroupII | 84| 7.3 | 7.1 | 7.7
GroupIl = 9.0 | 9.4 } 10.7 | 11.6 | 9.2

70

©

Serum
o

VI. ALP iEEicktd 2548 (Table 6)

EHL TR, Eb 5o b BRI Eo T
FOFRMEME T+ 2 EEICH O/, HLETIEZ DE
Bz otz ﬁﬁizﬁ!af‘%ﬁ%ﬁx@ o T RIBEENE
DIETF 0B bNI7205, HBUETIEDE D 20EIE D
mholc. fE TR I TIEHEOM A1 A bhi.

Table 6 Influence of estradiol benzoate upon
ALP activity

Treatment, wks. 2 4 6 8 ‘ 10

| Group 1| 1.10|1.15 | 0.73 | 0.74 | 0.75
Group I | 1.01 | 0.91 1.17 1.02 | 0.92

|
Group I 1.14?1.10 0.99 | 0.73 | 0.67

Testis

0.74 | 0.67
0.87 | 0.90
0.83 | 0.85

| Group T | 0.75 | 0.77 | 0.84
0.81

Group Il 0.96 | 0.95 |

| Group I | 14.0  1.18 10.93 '
|
|

g Prostate

X10KAU X 103 KAU X 108 KAU

| Group 1| 5.53 | 4.33 | 4.00 | 4.72 | 4.40

| Group I 3.48 | 3.40 | 4.28 | 4.45 | 4.67

| Group T | 4.70 | 4.16 | 5.78 | 5.60 | 6.50

Serum

VI. LAP iEthicxt+ 25% (Table 7)

S, HISZARES X OUiE OV S h b RIS HES T
HIBLIONHTEHAS AR L SN2
L, SR CIZEES R 2HmE R L.

VI. TAP {Gfkicxt+ 2% (Table 8)

g, BiSZAgR VSR b R EE T 3 B IC BRI

2, MR, MIEREREECHT IR L E v ORE

ARESE 16 % 3 &

Table 7 Influence of estradiol benzoate upon
LAP activity

Treatment, wks. 2 4 | 6 | 8 | 10

\ Group I| 3.97 3.04 | 3.78 |
| Group I | 2.37 | 2.64 | 3.72
Group Il | 3.83 | 3.30 | 4.38

4.60 | 3.96
4.77 | 3.90
4.98 | 5.40

Testis

Prostate
X 102GRUX103GRU X 103 GRU

(

|
1
t

Group I | 1.97 | 2.86 | 1.62 L 1.50 | 1.46
|
|
|
|

i
Group I | 2.32 | 3.40 | 3.59 | 3.40 | 3.75
Group I ‘ 2.8313.47 1 3.65|4.06 | 4.13

Group I | 4.2 \ 4.05 4.36 | 4.97 | 4.82
Group II | 3.64 | 3.97 | 4.70 | 5.80 | 5.27

Group I | 3.28 “ 3.60 ‘ 4.66 } 4.57 | 5.18
|

Table 8 Influence of estradlol benzoate upon
TAP activity

Serum

Treatment, wks.‘ 2 4 | 6 | 8 10

Group I | 0.68 [0.65 | 0.71 | 0.88 | 071
Group T | 0.51 | 0.49 | 0.40 | 0.72 | 0.69
Group Il | 0.46 | 0.61 0.52 | 0.75 0.82

Testis

X10KAU X 1. KAUX 103KAU

Group 1 | 0.2 ‘ 0.28]0.26 | 0.32 | 0.25
Group I | 0.29 | 0.28 0.27 | 0.24  0.21
Group Il 0.29 0.28 0.25 0.21  0.22

o

Prostate

Group I | 1.11 | 1.16 | 1.03  1.10 | 0.92

| Group Il | 0. 57 0.59 | 0.60 0.72 | 0.68

|
| Group 1 |1.25]1.42|1.34| 1.07 | 1.20
|
|
|

Serum

W 9 iEMEOEBNCZE R RO 27228, MiE TIXHI
T M D EERFEICH LIRVWiEEE R LTz,

z ®

W AWFRICZIET Eb 88 U C i T It ]
WAV E WO & FRHC B A VT ISR 5
POHEE SR (11), RiISCRR, S EBEMEALvEITE
LLcXEsh Tyl EEREORY M b
TE(6)2, SGRbDzZDZLe2XET 2 BE EL
f, HERLZOEDEDPFFTLC.

22591 LDH iG55 3 2 A v 2 o ERILRRRY
T, HHARTREFESLEVICEOTREBESN S L
RhvEvbhTER(4,11). Z0HEFISEOFERT
LENR, ThbbEK R bR 5Tl e Kk
RO R L T\ w2 Z e bR fEah iz, KEo
Eb ##5 L7284 LDH {EolknLbh, 20z
LRI XA B A EEBFE L
BFETHLERE, BBCEELr T30 ThrEILE
FT LD THB. 72 Eb #Eic kb fisziio LDH i
MAMETF LR, oz tidBEsresrick>oTED
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TSR T 2L LciE(4) L —HT 3BT, 0
M5 AV Eb OFERICHT 5 (ERIREENTH B &
Wz B0b L.

LDH isoenzymes pattern {233 2k L& DFLEE
ZowTix, BiALEr#EicX>T LDH jEH:o#
KL bieMBOED 2EEDOBAT B L3abhT
W5(4). SRIOEBR TN EHEORE, TobbM
BOLEDZHEDERTHIETE DT THEL, =0
L ORI LTI, ABEsrE O LDH
isoenzymes pattern (Zxt3 2 EBICZ BE 0H B &
Basiiz.

Eb #EicfE> TSN ALP IEHPHAT 2 & vwbh
503(10), AEOFERPSITHRBICHL, Eb #E5HT
ZFOEMET LR 5127 T, FmicERT 3
LV O HEFFHTE DO A I BV T L Eb
B2 X o T2OEESEAL, ZhEBEDK Tz
BB LD T3 (6). L LIETERR L 23, ALP
EEE ORICESEOBGZIE AV T3 V0L H 0 (13),
BiSTRRA ALP &> h Eb 5 k> TBk
Xle&hw (1, 12) &b, E-EPT5(6) L bvbh
TEk. L2LSEORETHBROHRICEL2RwE
WIEMER R T L L b, EROBBICES TEEJET
Liez biF, B5RE LD CHMAREART CH5 2
LERLTWAS.

TR LAP iGHE 12 4% Eb 0B ematLi-d
DFVien, FNERTIRBEREORLBGTS (12)
Zihb, Eb B#ERZIOTEROKTAHFINL S L
IBHTHBHN, SEIOHETH SR Y EBREBICLER
LAP fEMHZEREHAV-51 5% Eb BTHBA Y EkE:
SFEF, LAP & Eb I2XoTEBih3Z 0w
BRETHHZ Lrmbhiz.

Eb #5i1z X %A TAP EHOET+ 32 L34
HiL(10), FES(6, 9) bEINIRTZEOFEEDMET T
HZLEHLMNCILTERZ. LELSEOHEE LAV T
DRI TIZ A, FISZBEOVSH L Z DIEHICEE 2 s
{, TDOZLFTy hEVIEMW & HRITBALIELD
(A TH3L b, EPEECHEERDS(3)EbEx
bha., LaLaXo METEZEOEE NETFTLTE
Y, BAIERY Y O TAP FHIELALTYH, Thb
g% T TAP EAN Eb ickoTHfl iR T
HBEbEZLN, MFEFRERMYE TAP EEOET 23
Ml Abhicz tboheXFE+rsioTchsrs. La
LZ DX i bBiE, 4, AT v O,
BEE, BERL VORI LB EEBShZZ LbLE
B+X&ETH35(1).

AT (243) 27

w &

T0H 5, 1008 fif#% D Wistar % 7 » F750L % %8 (4
HARDA), Eb 1[[]0.01 mg 33 [E, Eb 1[50.03 mg
3 EffEE D 3 FC D, 106EMIChz2>THREE
i, 3k XU AR LDH, LDH isoenzymes,
ALP, LAP X0 TAP {HEick 4% Eb 082
VANV TRE LR OB & 57,

1. {RHEZ Eb #5 I ko T BE N imflshi
2, BISEARE X ORI OHAEERIIERICHE D L.

2. Eb #hEic X b LDH {EMITRTSZER TIEA 23,
B TIHEEMA A Sz

3. Eb #hic XV #H, BiZERXUCIMESMAD
LDH-M 43 O & HAE QRIS 2 517z,

4. ALP B XU LAP jEikicx+ 5 Eb 0gEiz4
e,

5. Eb #h5ic X9 fifEH TAP EHEFETF L2,
ZHITRIT BEEOEENT D s 07z,

Hbaichic) BEZPFRECEROMIEE, #AKMe

BHLET. ZBARBOERIBIBRIBAREELES
ZRWTHERLKL.
X Bk
1) Bialy, G. and Pincus, G.: Endocrinology,

81 : 1125(1967) .

2) Bonser, G. M. and Robson, J. M.: J. Path.
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3) Brandes, D.: Int. Rev. Cytol., 20 :207

(1966) .
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13) Yoshimura, K. : Osaka Daigaku Igaku Zasshi,
11 : 2249(1959).

Effect of Sex Hormone on the
Enzyme Level

I. Studies on the alteration of lactic
dehydrogenase (LDH), alkaline phospha-
tase (ALP), leucine aminopeptidase (LAP)
and acid phosphatase (TAP) activity and
LDH isoenzymes in serum, prostate and
testis of rats treated with estradiol ben-
zoate

Tomoyuki Ishibe

Department of Urology, Hiroshima
University School of Medicine
(Director : Prof. H. Nihira)

Seventy-five Wistar strain male rats, 70 days
old and weighing 100 g or so, were divided into
3 groups ; control fed on saline only and 2 other
receiving 0.01 mg and 0.03 mg of estradiol ben-
zoate (Eb, Ovahormon, Teikoku Zoki, Tokyo),

#H, B, MFREFREEICHT S A E v ORE

ARE&E 16 % 3 &

respectively, subcutaneously three times a week.
Studies were made on these groups of animals at
a tissue level for the effects of Eb on the acti-
vity of LDH, ALP, LAP and TAP and LDH
isoenzymes in the serum and tissue homogenate
of the prostate and testis at 2 week intervals
over a 10 week period. The results obtained are
summarized as follows.

1. The body weight gain was slightly inhibit-
ed and the ratio of the weight of the prostate
and testis to body weight were remarkablly de-
creased on the Eb medication.

2. With the administration of Eb, the LDH
activity in the prostate was found to decrease,
while the activity in the testis was increased.

3. As for LDH isoenzymes, LDH M fraction
in the testis, prostate and serum was reduced and
LDH-H fraction was increased on the Ed admi-
nistration.

4. The ALP and LAP activity in the serum,
prostate and testis were shown no definite chang-
es by the Eb medication.

5. With medication of Eb, the TAP activity
in the serum was decreased, but no definite chang-
es were observed in the testis and prostate.
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II. Testosterone propionate

DIy EH,

lactic

AIALER 5 X O 7B

dehydrogenase, alkaline phosphatase, leucine aminopeptidase, total acid
phosphatase 7545 & O lactic dehydrogenase isoenzymes 233 5 5

Effect of Sex Hormone on the Enzyme Level
II. Studies on the alteration of lactic dehydrogenase, alkaline phosphatase,

leucine aminopeptidase and acid phosphatase activity and

lactic dehydrogenase isoenzymes in serum, prostate and

testis of rats treated with testosterone propionate

I BRI R B (R CEREHR)
a WA 1

Tomoyuki ISHIBE

Department of Urology, Hiroshima University School of

Medicine (Director :

Prof. H. Nihira)

7OH #5100 8 fii#% ™ Wistar & 5 » h75JL%& Fvy, 3L, FisziRds X O icssr 5 LDH, LDH isoenzy-

mes, ALP, LAP 3 XU TAP &Izt + % testosterone propionate (Tp) DEBE RV IV THRETIL,

RDFAREE .

1. BCBHAESERE Tp ORERICSUT#A LY, SLGEER, AEIEHToREI 2,

o7

2. Tp #hEic X HEI, BiEBIzRT % LDH §EiEA 50N LDH-M SEO#EMAA bhi.

3. BISZEEA ALP, LAP 3 X0 TAP #EHix Tp #5Ic XY #RLEA, i, MFcRIsInbd

OEEREEDI - X Y LIeEBIT A bhiziol.

BHB L ORIEIMER VEVIZ Lo THEEMIZY,
F-BEM L ERE I T TR LRELMbh T
BLz AT, ERCEIALAHE CER LLSTE
D, FOHMOEREMDZ LIZRETHS.

23, BNIED 2WIREciE % D ERELEE
h, ThboBREEREAZROBETEL LTHY
bRTW3(3, 7, 11). SEEELIZ T v eV
SEHR, SIS X UM BT B 2, 3 OFEREEO B
RNVEVEGICHE Y BB R ERNICRELOT, 20
R RET 5.

- -
EEBRME & L T3 %70 Bifs, {AE 1008 Hifg ©

Wistar RHET » NT5ILE KD 3 BHC 1T,

1 Ak 2% 0.2ml 5538 3 FFE L 72 %R
(250E)

M5 TLFE : testosterone propionate (Tp, = JFHR/IL TV
WEEe, i) 1EN20.25 mg %38 3 EEE (250K)
SEILRE : Tp 1[EIC0.75mg %38 3 | (250E)
Zh o3Iz oWT 2 5EE10ERIC 7> T 5 B
WERIEIMEIE € L, ZOHEMEAIER, 2z Lo
L, zhZFhOFEERELROE, GHRER v
TAEROEEAE ML, B X>THMRE LD
123,000 r.p.m. 20558, 2 @OELEITRY, Bbhiz
LRkl LTo I RTEB IO W T24RHLIAIIC
HWEEKB X IiTLE.
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HIE L 7-EEF#FE & LTk lactic dehydrogenase
(LDH, Wroblewski unit/ml or g), alkaline and acid
phosphatase (ALP, and TAP, King-Armstrong unit/ml
or g), leucine aminopeptidase (LAP, Goldberg-
Rutenburg unit/ml or g) B XL LDH isoenzymes
TH5H. ZhbOFHEOFEME b B OFHE EHE

B DAY THB(5).
B R

(1) FERicHT 2548 (Table 1)
REFREFICHT D Tp O, Er-8iLlkE
BHRLEEL S F ol —FHhIig Tp 5k
OTZOLEEERNGEFICHEAL, ZonI#HsE
ITHHIL 7.
Table 1 Influence of testosterone propionate
upon weight of the body, testis & prostate

Treatment, wks. | 2 4 | 6 | 8 ‘ 10
_ | Group I [112.4 150.0 187.0 195.5 207.4
2 ‘Group I 125.0 ;153.4 198.2 [243.0 212.3
R % | GroupIm 125.1 125.0 [180.4 233.8 188.7
2 | Growp 1| 1.24 | 1.20] 1.06 1.02i0.96
§gg | Group T | 1.08 | 1.04 | 1.00 | 0.95 | 0.91
Exm ‘ Group I | 1.12 | 1.09 | 1.02 | 0.97 | 0.94
) |
o% | Group I]1.09|1.00/0.98]0.95]1.05
gég Group I[ | 1.25 | 1.40 | 1.73 | 2.04  2.46
/@ | Group I | 1.32 | 1.88 [ 2.30 | 2.85 ‘ 3.20

(2) LDH iEtkicst+ 3%% (Table 2)

251 LDH &tz Tp 52X v#mL, RiEoE
FRERTSIAIC b & Hhz. LasLifiiEo LDH &k —
EDEERE L h2Tz.

Table 2 Influence of testosterone propionate
upon LDH activity

Treatment, wks. = 2 | 4 | 6 ‘ 8 | 10

WU

Group I | 2.28 | 3.78 | 4.18 | 5.14 | 5.26
Group 1 | 2.93 | 3.00 | 6.05 | 7.18 | 7.43
Group I | 2.82 | 2.98 | 6.36 10.17 11.84
Group I | 1.74 | 1.77 | 1.44 | 1.50 | 1.78
| Group T | 1.43 | 2.17 | 2.22 | 2.46 | 2.70

Group II | 1.74 \ 2.36 | 2.00 | 2.28 ‘ 2.46

Testis

X102WU | X 108WU| X105

Prostate

| Group 1 |6.14 | 4.79 ‘ 4.90 | 5.36 6.15
 Group I | 5.98 | 5.43 | 4.84|5.17  5.20
 Group Tl | 5.08 5.52 6.80 | 6.75 6.89

Serum

(3) LDH-M #jicet3 284 (Table 3)
BNRETITRALOMOEAEEMLUZA, KED Tp %

B, WIS, MIEBEEECHTARLECOR

HTMERE 16 % 3 &

Table 3 Influence of testosterone propionate
upon LDH-M {raction

Treatment wks.

2 | 4|6 |8 |1

Group I 13.8  12.8 | 11.3 | 10.5 } 9.4
Group T | 11.4 12.6 | 11.6 | 12.4 13.3
| GroupII' | 10.8 | 12.5 | 9.7 | 10.2| 9.1

Testis
?()

‘ Group 1 | 82.5 85.1 | 82.6  81.7 ‘ 75.3
| Group I 89.8 90.3  88.0 | 86.5 86.0
Group I | 92.3 | 93.8 | 91.9 90.5 ! 90.4

/
%

|
|

‘ Group I | 84.4|85.5|84.0 | 82.5 [ 81.2
| Group I | 84.5 | 78.5 | 77.8 | 73.7 | 72.1
| Group I | 83.3 | 82.2 | 84.5 80.0 | 79.3

Serum ‘ Prostate
%

Bh U7 IR Cldse R & KIRREROE B 2R L7, —
FHISEIRTix Tp #5112 Lo T @ 4 O BN 23745
f, BHEEHAILL. mE CiEdicz o 5aE 2% Tp #
HigkoTtB T aERERLE.

(4) LDH-H SEICx 2% (Table 4)

ST Tp B2 o TRSENZ—E DB A 5
R orAs, BISZE TRz O5E A Tp #5112 X VK
AL, M T OO L 7.

Table 4 Influence of testosterone propionate
upon LDH-H fraction

Treatment wks. | 2 1 4 | 6 | 8 10

Group T | 69.5 67.2]72.9 | 73.0 | 72.5
® | Group I | 72.5 | 69.5 | 72.5 | 71.9 | 68.8
Group Il | 73.4 | 72.6 | 77.3 | 76.4 | 77.4

Testis

Group I 2.8 1.0 2.0
GroupII; 1.6 | 1.8| 4.0
GroupT & 1.0| 0.8 1.8

Prostate
%

Group I | 6.0 | 6.2 6.8 70
® | Group I | 7.5| 8.0 7.6 11.2 | 11.0

| Growp Il | 8.1 8.5 6.9 9.3| 9.4

Serum
0,
9

(5) LDH-TI&AHEICHT 5% (Table 5)

BHTIE TpHBEIZLVED H) 5 EE B0 W
L, BB Cb REEEA L2, Zhicst Ll Tz o
BINAHZ LR,

(6) ALP iEickt+ 224 (Table 6)

HISZR Tk Tp #5112 X D 2 OEHIMEKL, MiET
TR Lie, LALEHALP EM T T35
Tp DEBIFA LRI,

(7) LAP jEMEicst+ 58% (Table 7)

FUFETRISZARD LAP JEHESBEINL 72238, 253, o
Tk Tp otk > —EDEENI o7z,
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Table 5 Influence of testosterone propionate
upon LDH-II fraction

Treatment, 8 | 10

wks. 2 4 6 |

Group T ‘ 16.7 | 20.0 | 15.8 | 16.5 | 18.1
| Group II | 16.1 | 17.9 | 15.9 | 15.7 | 17.9
| GroupII | 15.8 | 14.9 | 13.0 13.4 | 13.5

| Group 1| 14.7 | 13.9] 15.4|13.3 | 13.8
Growp T 8.6 7.9 8.0 9.9 10.2
GrouplII\67\54 6.3| 7.5| 8.1

Groupl\ 9.3 | 83! 9.2 10.5‘ 9.4
Group Il | 8. 0 |13.5 | 14.6 | 15.1 | 16.9

Group IIl | 8.6‘ 9.3} 8.6 10.7 117

70

0/

Serum ‘ Prostate

0/
70

|
|
\
|

Table 6 Influence of testosterone propionate
upon ALP activity

4 | 6 | 8 | 10

Treatment Wks 2

u

| Group I
Group I

110 | 1.15 i 0.73 | 0.74 |
Group II

‘ 1.311.04|1.12 0.85 0.82
1.12 1 0.90 0.80 0.83  0.83

Testis l

X 10KAUX 103 KAUX 103 KA

0.74 | 0.68
1.65
1. 70 | 1.%9

'Group1\14o\118\093
| Group I | 0.97 | 1.02 | 1.48 |
}Groupn 0.96 118‘144

—
-~
-3

Group1‘5531433 4.00 | 4.72
‘Groupn|549 537‘559\5.10
Group II 580[400‘498|2.92

Serum ‘ Prostate

L W
o)
S

Table 7 Influence of testosterone propionate

upon LAP activity

Treatment, wks.i‘ 2 \ 4 i 6 8 10

> | Group I | 3.97 | 3.04 | 3.78 | 4.60 | 3.96
£ 2 Group Il | 2.80  3.18 ‘ 4.02 | 4.22 | 3.63
& = GroupII | [3.10 | 3.11 | 3.84 \ 4.38 | 4.60
8 B2 \Groupl.197 286\169‘1.50 1.46
< A
% o |Group X | 2.37 | 3.90 | 4.20 | 4.71 ) 4.57
£ o | Group I | 1.88 | 2.40 | 2.09 | 2.08 | 2.00
¢ 2 | Group I|4.23|4.05| 4.3 | 4.97 | 4.82
z i | Group II | 3.20 \ 3.39 | 3.55 | 3.80 | 3.80
@ = GroupIl 4.18 3.80]5.53 1 4.00 | 5.67

| I | |

(8) TAP IEtkicstt %% (Table 8)

SH, HZBROV-S b Tp HBEIC X ) PREEN
K+TBLDDZE L ThHoA, ALHTIEARV.
M T b —EOES & T E Rt
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Table 8 Influence of testosterone propionate
upon TAP activity

10

Treatment, wks. | 2 4 ‘ 6 8

. 2| Group 1 |0.68 | 0.65 0.71 | 0.66  0.71
2 M | Group I | 0.76 | 0.68 | 0.52  0.67 | 0.90
S = ‘ \ '

& = | Group I | 0.47 | 0.59 | 0.7 | 0.81 | 1.20
9 2| Group 1|0.22 ‘ 0.28 0.26 |0.32 0.25
<

% é (Growp I 0. 20 0.29 050 | 0.57 | 0.71
£ 3 | GroupI | 0.26 10.270.28 0.38 | 0.42
- 2 [Group 1| 1.25 | 1.42 | 1.34 [ 1.07 | 1.20
= i | Group T | 1.39 | 1.22 1.19 | 1.27 | 1.20
# = | GroupIl | 0.92 } 1.08 | 1.06 | 1.05 | 1.12

z &

Fitkk Ly 0L, wizicodT 28l T
ZoBEEIC o TREEMICD, Mm@ LR
G, BN & LT T EAMEERERE A v T v S
2% feed back HREIZ X vinflahsZ Lickd LS
nTwsn, M TERREEY TR Tp&GCED D
NOME, BIMEROBENMERSNS X IICEDT LD
HETHS(9, 21). ¥ OEEI, FRICAHLH
BEEEMOEE A TMEL LT, Zh bIRRORENIHE
EEhTEZ. SEOFRETHBILERIITKE LT
% Tp BENH2 okl L, UL S RiEsy
£ 20 target organ T AHISAR TIZH S NICHAE
EEOHMEARL DI L%, Tp K32 Zh bl
DREIENR—ETHRVZ L EZRTHOT, FENDRRHEE (2
14) L —¥7T 5.

5w hEd LDH S350 H L v 130 % Tidsh
A CEEE RS BV E T ARE06) KL, S
DEBRTIIDARCENLIEROHK SRS Y, FEBREMHO
BEURNEOREKLEZ b, ks rEVICED
T35 v MNEHKN LDH EHICEEN A b\ & O
16) Iz L, Tp #hic X>T ik X URRIROMH
<4 LDH {EOBANRL SN, hidktitre
VB X oT LDH EHEMET T 5 & Lok (14),
BH5H\WE Tp #E5IC LY 5 v Mz LDH fEHEAER
FTBLLERE L) IC—HETELDTHS.

LDH (ZZMAE X HE D 2 50 subunit 235 Y, Fi
FROEEEFCHER L CTEORPEFHTIL0T, —
#2izix LDH JH 0 #RICEE LT Z O & SRR ES)
T3z EH%v. SEOERTIE Tp #5512 Lo THISL
BRAM A5 OHIN & HAE O KT A bhZ i
Goodfriend and Kaplan(4) O s —8+ 5L DT,
AV E VEEIC X0 T IR TR AR
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TUET B E LIl (8) It Lz, —FEILTizznk
57z Tp B 5T S HELOEEIT 2 L, FEREET
EEHL, 7v MEIEEFEL Tp #5512 X T8
SNBLNIRBEA IR LIz, Zh b DHETEWE
2 &S E LR, EREGOREICLHERD S
Z&(2, WERTHOTHS.

SN ALP 3R MEE FEERH S 5 V2RI HIZ X
DTEELEAEETRZZ Lidkvivbh Ty (7,
20) 73, 4ES Tp H52fE 5 EHEOEBhT A SR i s
D, ZOZ LiMEIREEEICHT 5 ALP fEHOZE
AEEFEPEB T R —RBHc BT 5 & LT (13),
PRV T IC L BEEE, MEOEED LV LERT
bDTHD. —F 7y MR ALP & < (7),
FARORKRF T Tp HEIC XY b3h b ZE0HE
MO H D, BRI VIETL, Bsrerick
SOTHKRTBE LB (2, 10, 11, 15)ic—F L 7-
Z OB ALP (&M OBIR SR 272 Lid s o
MBI TEDRAMET, B MEEN ALP {&H2° Bk
FNVECRHICEY BN 5L Lo iliEE(6)Iic—8
5.

LAP #MIRTREILIZD 03wy, fincigic
§<€inuw,ik%ﬁ%%ﬁ@%ﬁ&bme9é
FREMEDHEE ShTvw3(6). SREIOME b MR
LAP #Eficet L, RiNZIREREOMME & bic Tp 2ME
HEHCERT 3 &2 600z,

Ty MHISLBRAEE 7 AR 7 7 F — B BBz Lo T
TL, Tp THMT5(15) LvbhTEkn, SEOE

Bl Lbic—EoB <, ZhTERSKED
EV(2, )izbeSbniELLR, S%ORIN
PVETHS.

B

&

70 H i 100 g gijf2 > Wistar R 5 b 75 L & %R
(EEADAH), Tp 0.25mg XU Tp 0.75mg &%
NZEE 3 FFFER ST 5 3 BT, 10ERHIC b
TR I, 5230, Biiszfs o> LDH, LDH isoenzsmes,
ALP, LAP 3 XU TAP Mk 5 Tp ORE Rl
B~ TRIL, ROEES-.

(1) FAiSEhAE R Tp ofSaIC A L THihn
L7zhs, (FE, BARKEERICHT Z2HEBRIHALNT
ol

(2) S|ABIOHIIE O LDH Eix Tp 851
X oL, [EEHC LDH-M 4yl ok & H 4 E O
R H BT, W TIEMSE O & H 4y o
A Bz,

(3) ®iszig ALP, LAP, TAP E#ix Tp #5ic

2B, WISZAR, miHEERIEMEICH

HTDFENVEUVDE H A£G 16 % 3 5

ok L, %L TAP TH#ikBA LN
L ALP, LAP ¥7/-iMfj% ALP, LAP, TAP
Tp OEENIH LI TlE o7z,

L2
%t 35
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Effect of Sex Hormone on the
Enzyme Level

II. Studies on the alteration of lactic
dehydrogenase (LDH), alkaline phospha-
tase (ALP), leucine aminopeptidase (LAP)
and acid phosphatase (TAP) activity and
LDH isoenzymes in serum, prostate and
testis of rats treated with testosterone
propionate

Tomoyuki Ishibe

Department of Urology, Hiroshima
University School of Medicine
(Director : Prof. H. Nihira)

Seventy-five Wistar strain male rats, 70 days
old and weighing 100 g or so, were divided into
3 groups ; control fed on saline only and 2 other
receiving 0.25 mg and 0.75 mg of testosterone pro-
pionate (Tp, Enarmon, Teikoku Zoki, Tokyo),
respectively, subcutaneously three times a week.
Studies were made on these groups of animals at a

T (249) 33

tissue level for the effects of Tp on the activity of
LDH, ALP, LAP and TAP and LDH isoenzymes
in the serum and tissue homogenate of the prostate
and testis at 2 week intervals over a 10 week
period. The results obtained are summarized as
follows.

1. With administration of Tp, the ratio of
the weight of the prostate to the body weight
was proportionally increased associated with the
dosage, but no definite changes were observed in
the weight gain and ratio of the weight of the
testis to the body weight.

2. The LDH activity in the prostate and testis
were found to increase by Tp medication.

3. LDH-H fraction in the testis and prostate
was reduced and LDH-M fraction increased on Tp
administration, while LDH-M fraction in the
serum was found to decrease and LDH-H frac-
tion was increased.

4. With medication of Tp, ALP, ALP, LAP
and TAP activity in the prostate were increased,
but ALP, LAP activity in the testis and ALP,
LAP and TAP activity in the serum were slightly
affected.
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Improvement of Uterine Cornual Coagulation Technique
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EROVHICEMHBEBEER L, KCHER» AR ERE, KRECESTEAMELRRT 522

NTRER LR D, FEAGO—EFREBIET 2 X5 C@EE LTy THL P iE» #ohie. i
bbb, WEPDREMICIRT 5720 IEET S SHMES £ TERIHICER bhi PERDME S, <
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DY ICTFEAREIT VRN X S IS ERTIE
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12, RVCIBRICHERT 2 ORR 6N, EINEDOK
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EBERTEARRONIZOT, HikE v T50i
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1 2

REcm 505 s510mA 110°C RBem 505 510mA 110°C

3 <4

R 7cm

RTem 455 490mA 110°C R9em 55, momA 110°C

L 9cm 65
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